tection of domestic industries since they were preoccupied with the accumulation of gold reserves and not necessarily with the standards of living or the growth and economic development of the country per se. Many other authors, since the mercantilists, support the expansion of the foreign sector for a variety of reasons. One of these reasons is that expansion of the export sector allows countries to attain economies of scale by specializing in production. This is particularly important for smaller countries where the national markets are too small to allow specialization. Some economists in favor of expansion of the export sector stress the common belief that the export sector is the most efficient sector of the economy. It is the sector where workers enjoy the highest wages and firms earn the highest profits since only the most efficient firms can compete successfully in the global market. Other supporters of export promotion point out that development of the export sector permits countries to have access to higher levels of technology and technologically rich capital. This access is crucial to developing countries. Such inflow of foreign capital and transfer of technology would not be possible without the export sector providing the means for payment since exports constitute the main source of foreign exchange. Export expansion allows countries to follow a speedier pace toward industrialization and economic growth.
A variety of models have been suggested in the literature to study the effects of the foreign sector on the domestic economy and vice versa. A group of econometric models rely on Granger causality tests to explain relations between trade and the domestic economy. Three studies from the literature that employed similar methodology are reviewed herein. Ahmad and Harnhirun (1996) examined causality between exports and economic growth for five countries of the Association of Southeast Asian Nations (ASEAN). The countries were Indonesia, Malaysia, the Philippines, Singapore, and Thailand. Their model is a bivariate two-equation vector autoregression (VAR) covering the period 1966-1986. Ahmad and Harnhirum were able to test for cointegration in only four of the countries since exports and GDP for Thailand were not integrated in the same order. In the remaining four countries, they found that exports and GDP were not cointegrated; consequently, the error correction term could not be included in their model. Based on their results, Granger causality is supported from GDP to exports for each of the four countries. This finding runs against the common belief that Southeast Asian countries were exceptionally successful in achieving economic growth by following export promotion policies. Dutt and Ghosh (1996) studied causality between exports and economic growth for a relatively large sample of countries using the methodology of the error correction model (ECM). For the countries in which they found cointegration, the VEC model was estimated, and tests for Granger causality were performed. Canada and the United States were two of the countries in their sample, which covered the period 1953-1991. Dutt and Ghosh found no causality for Canada between exports and GDP in either direction, but they found causality from GDP to direction, and degree of Granger causality in the two countries differ substantially. These results can be explained by historical differences of the two countries' economies. Stronger causal relations were revealed in the growth of GDP, exports, and imports for Canada than for the United States. These differences are attributed mainly to differing degrees of openness of the two countries to the world economy. This paper is structured as follows. In section 2, we discuss international trade and development theories. Granger causality tests, cointegration, and the VEC model are also presented in this section since they are the main tools of our analysis. In section 3, we describe and present graphically the Canadian and the U.S. data and report the unit root tests for all variables. Since the variables, exports, imports, and GDP were integrated of the same order and cointegrated, the model was estimated. The estimated VEC model is presented in section 4 together with the results of the Granger causality tests. In section 5, a conclusion and a summary of the paper are given.
International Trade and Economic Development Theories
Many authors have stressed the positive effects of the export sector to the rest of the economy, including Balassa (1978 Balassa ( , 1985 , Krueger (1980 ), Feder (1983 , and Bhagwati and Shrinivasan (1978) . It has also been suggested that growth of output causes growth of exports (Jung and Marshall 1985) . Other groups of economists have opposed the export-led growth approach. Nurkse (1961) advocated the "balanced growth" theory, while Prebisch (1962) supported the import substitution approach; the latter is diametrically opposite to the export-led growth hypothesis. The import substitution approach dictates self-sufficiency of the country and thus absolute trade protection. These trade and development theories have had an unparalleled influence on long-run economic policies adopted by countries. this is much higher than the corresponding U.S. total-trade-to-GDP ratio, which was approximately 25%.6 We chose to employ annual instead of quarterly data since we believe that Granger causality is a timely phenomenon and that the interaction of economic variables cannot work in short periods of a few quarters. In fact, it takes years for the complete interaction effects to materialize. For this reason, we are in agreement with Dutt and Ghosh (1996) , who also utilize annual instead of quarterly data.
Stability Properties of the Variables
When formulating models with time-series variables, one must be concerned with the stability properties of the variables. According to Phillips (1987) , for a set of variables found to be integrated of order one or I(1) but not cointegrated, any regression involving the levels of these variables is spurious. This implies that only cointegrated variables can be used in a Real Canadian Exports, Imports, and Total Trade Over GDP 1954 1960 1966 1972 1978 1984 1990 1996 Real U.S. Exports, Imports, and Total Trade Owr GDP were found to be I(1) and cointegrated; consequently, a VEC model was formulated and estimated. Causality tests were performed on the basis of the estimated VEC model. 
Unit Root Tests

Cointegration and Causality Tests
The cointegration tests were performed utilizing the Johansen (1991, 1995) methodology. Tables 2 and 3 
The Johansen methodology is a generalization of the Dickey-Fuller test. Two likelihood ratio tests, Xmax and trace, were used to test the hypotheses regarding the number of cointegrating vectors. The cointegration results obtained using the Canadian and U.S. data are reported in
The results indicate that both exports and imports enter with positive signs in the cointegrating equation and with coefficients very close to each other in magnitude. The interpretation of this relationship is that Canadian GDP is positively related to both exports and imports. While the positive relation between GDP and exports is plausible, the positive relation between GDP and imports can be explained as a long-run phenomenon where imports are a major source of new technology and physical capital investment for the Canadian economy. The cointegration test with the real U.S. data revealed one cointegrating vector, as indicated in Table 3 . The appropriate cointegration model was one in which the series had intercept and trend and the cointegration equation had only intercept.
7 This was accomplished following a common procedure. We estimated a VAR model with undifferenced data; then, by varying the number of lags sequentially and using the Schwarz Information Criterion (SIC), we chose the optimum number of lags. These happened to be equal to one for both the Canadian and the U.S. data. The Xtrac, test was performed with EViews and utilized the Osterwald-Lenum (1992) critical values; Xmax was performed using the econometric package PcGive (Doornik and Hendry 1991-1994) , which also utilized the Osterwald-Lenum (1992) critical values. Interestingly, standard asymptotics apply here for purposes of hypothesis testing. Since the variables exports, imports, and GDP growth are cointegrated, their error correction term is a stationary variable with zero mean. According to Sims, Stock, and Watson (1990), the t-ratio of the coefficient of the error correction term follows an asymptotic standard normal distribution.
The cointegrating equation is presented in Equation
Similarly, since each variable was found to be I(1), each lagged difference is a stationary variable, and testing their joint significance can be accomplished using a standard F-test.
A test for overall Granger causality that combines the two sources of causality was also constructed. If the coefficients of the error correction term and the coefficients of the lagged differences of a right-hand-side variable are jointly significant, Granger causality is established. The null hypothesis of Granger noncausality in our model from exports to GDP based on 1 ', for instance, we test the null hypothesis OLGDP = P1 = 0 using F, and the null hypothesis OLLGDP = '11 = 0 using F2. In the first hypothesis we test whether exports Granger cause GDP, while in the second we test whether imports Granger cause GDP Similar interpretations apply for F, and F2 in each of the other two equations."
From the estimated VEC model in Table 4 for the Canadian data, one observes that the lagged error term 0,_i is significant in all three equations. This finding alone implies long-run causality from the right-hand-side variables to the three left-hand-side variables, but it alone cannot reveal the exact direction of the causality. From Equation 7, it is uncertain whether causality is implied from exports or imports to GDP, according to the F-test on the lagged logarithmic difference of exports and imports, respectively. According to the joint F-test for Granger causality, however, each right-hand-side variable, exports and imports, separately indicates that exports Granger cause imports, but GDP does not Granger cause imports, according to the F-test on the lagged differences of each of these variables separately. The joint F-test for Granger causality suggests that both GDP and exports each separately cause imports at the 5% and 1% levels of significance, respectively. We interpret these results as a strong case of causality in a complete circle from the domestic growth of the Canadian economy to the foreign sector and vice versa. Export expansion secured the necessary foreign exchange to pay for Canadian imports, which facilitated domestic economic growth. It is very likely that the original exports were mainly from the primary sector, that is, agricultural commodities, lumber, minerals, and so on, since Canada has always been a country rich in natural resources. On the other hand, Canadian imports were manufacturing products, either final consumer goods or tools and machinery, which contributed to industrialization and growth of the domestic economy. This process gradually transformed the Canadian economy with imports playing a favorable role in domestic growth. The latter point is supported by the positive relationship in the cointegrating vector between GDP growth and the growth of imports and by the historical trade data of exports, imports, and total trade, which amounted to a large and increasing percentage of Canadian GDP during the entire sample period (Figure 1) . The estimated VEC model for the U.S. data is reported in , the error correction term 0 t_ is highly significant, and the lagged differences of GDP are also significant. According to the joint test for Granger causality, both GDP and imports are also highly significant, therefore causing exports. Finally, Equation 12 indicates that no statistically significant relationship exists between imports and either of the other two variables.
These results are plausible. The result that exports Granger cause GDP is in agreement with the positive relationship between exports and GDP in the cointegrating equation. In Equation 12, no variable is statistically significant, thus causing imports. It is very logical that exports did not cause imports. The United States, as a key currency country, for a large part of the sample period did not experience foreign exchange constraints that were alleviated by U.S. exports. The U.S. dollar was, and still is, a widely accepted currency for international payments. These results are congruent with the joint F-test, which also indicated that no other variable causes imports, and the growth of imports did not cause GDP growth as shown in Equation 10. In Equations 10 and 12, the significance of the constant terms implies that there are possible omitted variables in the model. For example, in Equations 10 and 12, the U.S. capital account surplus may be an omitted variable that caused both growth of GDP and growth of imports. We included the real U.S. capital account surplus in lieu of U.S. imports in the VEC model and estimated this model for the period 1960-1966. We found that U.S. capital account surplus does not Granger cause, or is caused by, U.S. GDP or exports.'2
The interpretation of the two sources of causality is meaningful. In Canada, a country very much dependent on trade, the growth of exports, imports, and GDP is in a long-run equilibrium relationship, as indicated by a highly significant cointegrating equation and error correction term in all three equations. According to the joint F-test for Granger causality, every right-hand-side variable was also significant. For the United States, we found a weaker relation between foreign trade and growth of the domestic economy. The cointegrating equation was significant at the 5% level. The error correction term was significant in only one of the three equations of the VEC model, and only one right-hand-side variable was highly significant in both Equations 10 and 11.
Conclusion
On the basis of a VEC trivariate model, which includes the growth variables of GDP, exports, and imports, Granger causality tests were performed to reveal possible directions of causality. The VEC model was estimated for the period 1948-1996 for Canada and the United States. The results for Canada show that the three variables are closely related and that causality is established in every possible direction. For the United States, exports were found to cause GDP. Comparing the Canadian and U.S. Granger causality tests, strong causality is supported for Canada, but not an equally strong relation is supported for the United States. This is consistent with the fact that Canada is more trade dependent and has a more open economy than the United States. This is clearly indicated in Figure 1 , where the exports, imports, and trade shares of the two neighboring countries are presented.
Three explanations are provided for the weaker case of Granger causality in the United States. First, the United States is a large industrial country with a large national market that has been in some ways in the past economically isolated from the rest of the world. Second, the United States, as a key currency country for a long period, was able to import goods and services and invest in foreign countries regardless of the level of its exports. As a result, exports and imports in the United States were not closely related. In other countries, exports provide the required foreign exchange to pay for their imports. Third, prolonged U.S. government deficits since the early 1980s resulted in high U.S. interest rates, which attracted foreign financial capital in the United States. The exceptionally large U.S. capital surplus has most likely distorted the long-run relationship between U.S. exports, imports, and GDP.
